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LONG-TERM  GOALS 

Characterize  the  spatial  and  temporal  statistics  of  the  ambient  noise  field  from  the  sea  surface  down  to 
the  greatest  depths  in  the  ocean. 

OBJECTIVES 

The  objective  of  the  deep  ambient  noise  project  is  to  develop  and  deploy  a  broadband  (0.05  -  60  kHz), 
multi-sensor  system  capable  of  monitoring  sound  to  the  deepest  depths  (1 1,000  km)  in  the  ocean.  The 
system  will  return  depth  profiles  of  the  noise  spectral  level  and  vertical  coherence. 

APPROACH 

Two  Vitrovex  glass  hemisperes  of  approximately  0.4  m  internal  diameter  are  used  to  form  a  complete 
sphere,  which  contains  data  acquisition  and  storage  electronics.  Throughputs  connect  external 
hydrophones  and  pressure/temperature  sensors  to  the  interior  of  the  sphere.  As  the  system  descends 
into  the  ocean  under  the  influence  of  gravity  at  a  terminal  speed  of  about  1  m/s,  the  broadband  (0.05  - 
60  kHz)  ambient  noise  is  detected  on  two  hydrophones,  separated  vertically  by  about  0.5  m.  At  the 
lowest  point  in  its  descent,  which  may  be  as  deep  as  1 1,000  m,  a  drop  weight  is  released  via  a  burn 
wire,  and  the  system  returns  to  the  surface  under  its  own  buoyancy.  Recovery  is  achieved  with  the  aid 
of  an  Argos  antenna,  an  RF  locator  beacon  and  a  high-intensity  strobe  light. 

WORK  COMPLETED 

The  data  acquisition  and  storage  electronics  have  been  designed  and  fabricated.  The  circuits  have  been 
assembled  into  the  Vitrovex  sphere,  along  with  pressure  and  temperature  sensors.  Several  successful 
trial  deployments  have  been  made  in  the  ocean  to  depths  of  about  1000  m  using  standard  ITC 
hydrophones.  New  hydrophones,  rated  to  depths  of  7000m  or  greater,  have  recently  been  acquired  and 
are  currently  being  modified  for  integration  into  the  deep  ambient  noise  system.  A  set  of  recovery 
antennas  has  also  been  installed  in  the  system.  At-sea  tests  of  the  system  to  its  maximum  rated  depth, 
which  is  in  excess  of  7000  m,  are  planned  for  later  in  the  year. 

RESULTS 

Half  a  dozen  trial  deployments  of  the  deep  ambient  noise  system  to  a  depth  of  about  1000  m  in  the 
ocean  have  been  completely  successful.  To  date,  the  system  in  all  but  one  of  these  deployments  has 
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been  tethered,  as  a  precautionary  measure  in  the  event  that  the  bum-wire  weight-release  were  to  fail.  In 
fact,  there  were  no  failures,  so  finally  the  system  was  allowed  to  free-fall  to  1000  m,  where  the  descent 
terminated  as  planned,  and  it  began  its  ascent  back  to  the  surface.  Fig.  1  shows  the  recovery  of  the 
system  after  one  of  the  tethered  deployments.  During  the  trial  descents,  ambient  noise  profiles  were 
recorded  on  the  two  vertically  separated  ITC  hydrophones  over  the  frequency  band  from  0.01  to  60 
kHz.  Apart  from  a  few  minor  problems  in  the  first  deployment  from  rubbing  ropes,  causing 
intermittent  interference,  the  acoustic  data  are  of  good  quality,  giving  us  the  noise  spectral  density  and 
the  vertical  coherence  as  functions  of  depth  and  frequency.  We  are  currently  in  the  process  of  installing 
the  new  hydrophones  with  a  depth  rating  of  at  least  7000  m. 


Fig.  1.  Deep  ambient  noise  system ,  complete  with  recovery  antennas  and  two  vertically  separated 
ITC  hydrophones.  The  Vitrovex  sphere  containing  the  data  acquisition  and  storage  electronics  is 

inside  the  plastic  orange  casing. 
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IMPACT/APPLICATIONS 


The  depth  capability  of  the  deep  ambient  noise  system  opens  up  a  number  of  potential  applications,  in 
addition  to  recording  ambient  noise.  For  example,  the  system  could  be  used  to  investigate  the  acoustic 
properties  of  hydrothermal  vents,  which  are  typically  found  at  depths  around  5000  m,  well  below  the 
performance  limit  of  most  hydrophones.  Another  interesting  possibility  is  to  exploit  the  steady  descent 
and  ascent  rates  to  provide  a  synthetic  aperture  in  the  vertical.  A  synthetic  vertical  aperture  of  1  km, 
say,  could  yield  enhanced  signal  detection  while  remaining  entirely  covert. 

TRANSITIONS 

It  is  too  early  for  a  transition,  since  the  deep  ambient  noise  system  was  only  recently  conceived  and  is 
still  under  development. 
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